Preface  by Mittelmann, Hans D. & Roose, Dirk
Journal of Computational and Applied Mathematics 26 (1989) 1-2 
North-Holland 
Preface 
The analysis of parameter-dependent nonlinear has received much attention in recent years. 
Numerical continuation techniques allow the efficient computation of solution branches in a 
one-parameter problem. In many cases continuation procedures are used as part of a more 
complete analysis of a nonlinear problem, based on bifurcation theory and singularity theory. 
These theories contribute to the understanding of many nonlinear phenomena in nature and they 
form the basis for various analytical and numerical tools, which provide qualitative and 
quantitative results about nonlinear systems. 
In this issue we have collected a number of papers dealing with continuation techniques and 
bifurcation problems. Readers familiar with the notions of continuation and bifurcation will find 
recent research results addressing a variety of aspects in this issue. Those who intend to learn 
about the field or a specific topic in it may find it useful to first consult earlier literature on the 
numerical treatment of these problems together with some theoretical background. 
The papers in this issue fall naturally into different groups. 
The basic techniques for the continuation of nonlinear systems of algebraic systems are well 
established by now. Several papers in this issue deal with continuation techniques for particular 
classes of problems. Allgower, Chien & Georg discuss the continuation of large sparse systems of 
algebraic equations. The continuation for variational inequalities is treated in the papers of 
Miersemann & Mittelmann and, using multigrid, in Hoppe & Mittelmann. Coughran, 
Pinto & Smith discuss the adaptation of continuation methods to systems of partial differential 
equations modeling semi-conductor devices. Bank & Mittelmann analyze a continuation tech- 
nique utilizing damped Newton’s method in both the predictor and the corrector phases. 
In bifurcation theory, the concepts of symmetry and symmetry breaking have led recently to 
new results and a better understanding of some bifurcation phenomena. A number of papers use 
these concepts for the computation of bifurcations. Budd presents a theory, which allows the 
calculation of symmetry breaking bifurcation points for a class of elliptic problems. Dellnitz & 
Werner show how group theoretical methods can be employed to utilize the symmetry in the 
numerical computation of bifurcation points and Hopf points. Spence, Cliffe & Jepson use the 
concept of symmetry in the computational analysis of an emanating branch of Hopf points in a 
two-parameter problem. 
Further, new methods are presented for the efficient calculation of higher singularities. 
Griewank & Reddien present a direct method for the computation of cusp catastrophes in a 
steady-state problem. Doedel & Friedman discuss the computation of heteroclinic orbits in 
time-dependent problems. Few theoretical results are known about codimension three bifurca- 
tions. Numerical experiments may help to understand and to characterize these singularities. 
This is the subject of the papers of De Dier, Roose & Van Rompay and Kaas-Petersen. 
Bifurcation theory is essential for the analysis of several possible states and their stability in 
nonlinear systems in science and engineering. In the paper of Lindtner, Steindl & Troger, 
bifurcation theory is used to study instabilities in the motion of a simple robot. 
0377-0427/89/$3.50 0 1989, Elsevier Science Publishers B.V. (North-Holland) 
2 Preface 
All papers were solicited by the editors and were subject to the usual refereeing process. We 
thank all the authors for their contribution. We were able to prepare the issue in a rather short 
time. This was only possible through the expeditious but careful work of the referees. Their 
cooperation is gratefully acknowledged. 
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